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Dura mater-associated Creutzfeldi—Jakob disease:
experience from surveillance in the UK

C A Heath, R A Barker
J'W Ironside, R G Will, R S G Knight

TF G Esmonde, P Harvey, R Roberts, P Trend, MW Head, C Smith, J E Bell,

J Neurel Neurosurg Psychiatry 2006;000:1-3. doi: 10,1136/jnnp.2005.073395

Betwaen 1970 and 2003, seven cases of human dura mater-
associated Creuizfeldi-lakeb disease ({CJD) were identified in
the UK. Furthermore, we identified a case of CJD in a porcine
dura groft recipient. The mean incubation period of the
human dura mater cases was 93 {range 45-177) months.
The clinico-pathological features of the cases are described
end compared with cases previously reported in the world
literature.

forms: sporadic, gemetic, jatrogenic and variant. The

cause of sporadic CID, the most common form world-
wide, i unknown and case-control sgudies have failed to
identify any consistent risk factor, ajthough two studies have
implicated previous surgical interventions.’ * Genetic forms of
the disease are associated with underlying mutations of the
prion protein gene (PENP), which aré“i' enerally considered to
be directly causative.Mutations, }@%‘g\;e;:_,possibly increase
liability to some, as of yet unrecognised, source of infection.
The two remaining forms of CJD are acquired. Variant CJD is
considered to be caused by bovine spongiform encephalo-
pathy,”” through contarninated food products; iatrogenic CJD
results from the inadvertent wansmission of CIJD during the
course of medical or surgical treatment. The two most
numerically significant instances of fatrogenic CID resulied
from treatment with cadaveric human growth hormone and
the use of dura mater grafts in surgery. Corneal grafis, depth
elecirodes "and neurosurgical instruments have also rarely
‘been implicated.*”

The first r1eport of dura mater-associated CJD was
published in 1987,* with a more detailed report appearing
the following year;” to date, 164 cases have been recognised
worldwide (P Brown, personal comrnunicatien), This paper
reports and describes the seven cases of human dura mater
graft-associated CJD identified during surveillance in the UK
and also, for the first time, reports a case of CID in a porcine
dura graft recipieni.

Creutzfeldt—]akob disease {CID) exists in four clinical

METHODS
CID surveillance i the UK has been vndertaken in four
phases,

® A retrospective review was carried oul in England and
Wales from 1970 to 1979.

® A prospective study was carried out in England and Wales
from 1980 to 1984,

® A retrospective review was conducted in UK to cover the
pevied from 1985 10 1990,

® A prospective surveillance was instituted in the UK in 1990
and continues. ‘

The methodology of the National CJD Surveillance Unit
has been described in previous publications.™ "

RESULTS

Human dura mater

During the period between 1970 and 2003, scven cases of
human dura mater-associated CJD were identified in the UK.
Table 1 shows the basic demographic features. The latent
period between surgery and the onset of CJD ranged {rom 45
to 177 (mean: 93) months. The mean age at surgery was
33 years, with a mean age at onset of 41 years.

Lyodura (B Braun Melsungen, Germany), a particular
brand of human dura mater, was implicated in six of the
seven cases {the manuiacturer of the dura graft implicated in
case I is unknown).

The six cases associated with Lyodura were exposed to the
presumed source of “infection” between 1983 and 1987, with
the first recognised case in the UK exposed o human dura
mater in 1969. '

A detajled account of both clinical and investigative
features is available online. In four cases, the clinical
phenotype at onset appears to correlate with the site of grafi
placement orunderlying parenchymal damage (cases 1T, HIL V
and VI). For example—in case IJ, the initial illness presenta-
tion included a right visual field defect; a left hemisphere
tumour was also diagnosed. The subsequent CJD began with
a right visual field disturbance and progressed with signs
indicating the involvement of the lefi hemisphere. Some of
the cases were investigated before the widespread availability
of MRI, and therefore MR1 was only available in only four of
the seven cases. None of the cases showed the characteristic
radiological features of human prion disease™ with post-
surgical change being the most commonly recognised
abnormality. Despite all seven cases having at least one
electroencephalogram during the course of investipation,
only three of the seven cases showed the “iypical” features.

Autopsy was carried out in five of our seven cases. In
general, the neuropathology was characierised by widespread
spongiform change accompanied by variable neuronal loss
and gliosis. Western blot analysis for PrP™ was carried out in
three cases (cases U, VI and VII). The mobility and glycoform
ratio of the PrP"™ is indistinguishable from those of the type 1
PrP™, identified in cases of sporadic CID, and is distinct from
type 2B, PrP™ idemiified in variant CJD.

Porcine dura mater
We Delieve the identification of CID in a porcine gralt
recipient to be the first such report worldwide (table 1,case

Abbrevigtions: CID, Creytzleldi-Jakab disease

Case ¥ received two dura grafis, is assumed thot the first groft was
responsible for kransmission.

Copyright Article author (or their employer) 2006. Produced by BMJ Publishing Group Ltd und8iTilaney
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2 Heath, Barker, Esmonde, et al
Table 1 UK case details—human dura mater
Duration of illness

Case Surgical procedure Dura Year of surgery Year of deathincubation period {Menths)iMonths)

|, Esmonde ef of*  Suboccipital craniotomy and C1/2 2 1962 979 104 6
laminectorny for cerebellar eciopio and
syringomyelio .

W, Esmonde et af® Excision of o leftlemporal cotex L 1983 1991 o3+ 5
meningioma

I Repair surgicat leak offer ecoustic L 1985 1989 51 2
Reuroma exeision

IV, Willison et of'* Posterior fossa decompression and | 1985 1989 45 4
cervical laminectomy for cerebellor
eclopia or syringomyelia

v Excision of a left paristal cortex Tt 1985 1993 1) 886 A
meningioms

2 1986 2179

Vi Excision of & cerebellar astrecytoma L 1985 1997 103 33

Vit Excision of & eosinophilic grandleme L 1987 2003 177 5
right frontal region skull

Porcine Dura Graft:

Vil Excision of o right frontoparietal P 1988 2000 134 3
meningiema

“Revised from previously published figures.

L, Lyoduro; P, Porcine dura.

parietal meningioma in 1988 and a zenodenn graft was used
to repair the dura. The recipient presented with headaches,
ataxia and cognitive decline after 134 months. Investigative
features were comsistent sporadic CJD, with a typigal
electroencephalogram was identified, and pathological con-
firmation was obtained. Autopsy showed spongiform change
in the frontal and temporal cortex, with similar features
jdentified in the basal ganglia, thalamus and cerebellum,
Immunocytochemistry for PrP showed widespread accumu-
lation and western blot analysis showed the type 1 isoform.

¥

DISCUSSION -

Human dura mater is a rare, But- Important source of
wransmission of human prion disease, with only seven cases
recognised in a 33-year period. Surveillance systems world-
wide have identified 164 cases of CJD in people previously
exposed to human dura mater. Prevalence is particularly high
in Japan and probably reflects neurosurgical practice, with an
estimated 20 000 grafts used each year.* The overall risk of
CJD associated with human dura grafis in the UK is
unknown because an accurate estimation of human dura
graft use and thus a denominator for calcujation of risk is not
available. The estimated risk after exposure in Japan has
been estimated to be approximately ! per 2000 patients
treated between 1979 and 200¢ and approximately 1 per 1000
between 1983 and 1987.'* Neurosurgical practice in Japan,
with widespread use of dura mater, may be different from
other countries throughout the industrialised world and
therefore it would seem unreasonable to extrapolate any
estimated risk from these data. If neurosurgical practices in
the UK were more akin to thdse in Ausiralia, then a
subsequent study by Brooke and co-workers would help
provide addjtional information periaining 10 estimated risk,
By using information from the Australian CID Surveillance
systern, Brooke and co-workers estimated the risk associated
with exposure to human dura mater 1o be approximately 1
per 500 patients treated between 1978 and 2003."7 Clearly, the
risk of developing CJD in this patient population is
considerably higher than we would expect by chance.

The human dura mater implicated in the transmission of
CJD was processed, almost exclusively, by B Braun
Melsungen in Germany and traded under the name
Lyodura. Over 100 Japanese cases, and all but one of the
UK cases (the source of the [irst case identified in the UK is
unknown), have been associated with this particular product

www.janp.com

and only rarely has dura processed by other manufaciurers
been associated with transmission.' " Although the first case
in the UK was exposed Lo potentially infectious dura in 1969,
a disproportionately large number of cases were exposed
between 1983 and 1987 {80% of those identified worldwide
and six of the seven cases in the UK]). Interestingly, the
apparent reduction in the number of cases post-1987
coincided with the introduction of stringent donor selection
criteria and also the introduction of sodium hydroxide
immersion techniques in the manufacturing process.

We found no iemporal or geographical association between’
any of the dura-associated cases, or any other case of CID

" identfied in the UK, despite potential contamination of

neurosurgical instruments.

It has beén proposed that clinical features at onset are
dependent on the site of graft placement or underlying
parenchymal damage™** and our findings may support such
a proposition. The explanation for this observation is unclear.
We, could, however, speculate that the pathological process
starts within a region adjacent 1o the graft and that this is
reflected in the éarly clinical fearures. This proposition may
also be supported by findings obtained at autopsy, with
severe pathological changes identified adjacent to graft
placement in three cases. Overall, the pathology is consistent
for that previously described in dura mater-associated
CJD.* ** We did not identify either “kuru-type” or florid PxP
plaques. The florid PrP plaques were previously noted in
Hmited distribution in a small number of dural graft-
associated iatrogenic CJID cases in Japan.™ » *

We believe case VIII represents the first reported case of
CJD in a person previously exposed to a graft from a non-
human source. The age at onset, duration of illness, clinical
and investigative features were similar to a typical case of
sporadic CJD. Furthermore, the patholegical features were
also considered characterisiic of sporadic CJD, with 1ype 1
Pre™* identified. Neither finding can definitively exclude the
possibility of transmission of a yet unidentified pathogen. As
natral transmissible spongiform  encephalopathies are,
however, as yet unrecognised in pigs, despite experimental
transimission in animal models,” a chance association seems
the most plausible explanation.
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Kuru in the 21st century—an acquired human prion disease
with very long incubation periods

John Callinge, Jerome Whitfield, Edward McKintosh, john Beck, Simon Mead, Dafydd | Thomas, Michael P Alpers

Summa

Backgrou'r,s:fl Kuru provides the principal experience of epiderfiic human prion disease. Its incidence has steadily fallen
after the abrupi cessation eof its route of transmission {endocannibalism} in Papua New Guinea in the 1950s, The
onset of variant Creutzfeldt-Jakob disease (vCID}, and the unknown prevalence of infection after the extensive dietary
exposure to bovine spongiform encephalopathy (BSE) prions in the UK, has led to renewed interest in kuru, We
investigated possible incubation periods, pathogenesis, and genetic susceptibility factors in kuru patients in Papua
New Guinea.

Methods We strengthened active kuru surveillance in 1996 with an expanded field team to investigate all suspected
patients, Detailed histories of residence and exposure to mortuary feasts were abtained together with serial neurological
examination, if possil:le,

Findings We idenlified 11 patients with kuru from fuly, 1996, 1o June, 2004, all living in the South Fore. All patients
were born before the cessation of cannibalism in the late 1950s. The minimum estimated incubation periods ranged
from 34 to 41 years, However, likely incubation periods in men ranged from 39 to 56 years and could have been up to
7 years longer. PRNP analysis showed that most patients with kuru were heterozygous at polymorphic codon 129, a
genotype associated with extended incubation periods and resistance to prion disease,

Interpretation Incubation periods of infection with human prions can exceed 50 years, In human infection with BSE
prions, species-barrier effects, which are characteristic of cross-species transmission, would be expected to further
increase the mean and range of incubation periods, compared with recycling of prions within species. These data
should inform atiempts to model variant CJD epidemiology. ’

Kuriris one of a group of dlosely related neurodegenerative
conditions that affect both human beings and animals,
known as the transmissible spongiform encephalopathies
or prion diseases.’ Prion diseases are associated with the
accurnalation in the brain of an abnorroal, partly
protease-resistant, isoform of a host-encoded glycoprotein
known as prion.protein (PrP). According io the protein-
only hypothesis, an abnormal PrP isoform is the main,
and possibly the only, constituent of the transmissible
agent or prion.

The largescale epidemic of bovine spongiform
encephalopathy (BSE) in the UK led to fears of a serious
threat to public health. Since 1996, cases of a novel
huiman prion disease, variant Creutzfeldi-Jakob disease
wCIDY, have been identified in the UK, and strain typing
has confirmed that both vC]D and BSE are caused by the
szmie prion strain.' Dietary exposure of the UK population
to BSE prions has been widespread; the total cattle
epidemic is thought to have affected 2 million cows.?
Cattle BSE has also been reported in most EU states,
Israel, Switzerland, Canada, the USA, and Japan. So far,
about 160 vC)D patients have been identified in the UK,
with cases also reported in France, Italy, Ireland, the
Netherlands, Canada, Japan, and the USA. Predictions of
the eventual size of 5 vCID epidemic have varied widely,
although some recent estimates, based on current cases
of vC]D, snggest that the total epidemic may be relatively
small’ However, key uncertainties, notably with respect
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to major genetic effects on the incubation period,* suggest
the need for caution. Importantly, such models cannot
estimate the number of infected individuals, which
remains unknown, and concerns of secondary
fransmission have heiphtened® These uncertzimiies,
especially with the possibility of very long incubation
periods of BSE in people, have renewed interest in kuru,
which remains the only example of a major human
epidemmic.

Kuru reached epidemic proportions in a defined
population of the Eastern Highlands of Papua New
Guinea. Local oral history, taken when the digease was
first studied by western medicine in the 1950s, dated the
onset of the first cases to the 1920s. Kuru mainly affected
the pecple of the Fore linguistic group and also their
neighbours with whom they intermartied. The disease
predominantly affected women and children {of both
sexes), with only 2% of cases in adult men;* kuru also
became the most conmnmon cause of death in women in
affected villages, Kurn is a cerebellar syndrome with a
characteristic and relentless progression through defined
clinicel stages, and is invariably fatal. Cogniticn is fairly
preserved, and the disease is highly distinctive and is
usually recagnised easily by both the patients and their
local conmnunityt .

These communities practised the consumption ritual
of dead relatives as a mark of respect and mourning.
Boys older than §-8 years participated litle in mortuary
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